Flavonoids protect pancreatic beta-cells from cytokines mediated apoptosis through the activation of PI3-kinase pathway.
The preventive effects of four phenolic compounds against cytokines-induced β-cell destruction were assessed in this study. Treatment of INS-1 (832/13) cells with pro-inflammatory cytokine mixtures (interleukin-1β (IL-1β), tumor necrosis factor-α (TNF-α) and interferon-γ (IFN-γ)) resulted in an increased apoptosis. While resveratrol or myricetin failed to prevent cell apoptosis, quercetin or naringenin treatment exhibited an about 40% less in cell death induced by cytokines-mediated damage. This protective effect of quercetin or naringenin might be mediated partially via the activation of the downstream pAkt and pBad pathways, an outcome which was abolished by pretreatment with a specific PI3-kinase inhibitor. Cellular protein levels of p-p38 MAPK and inducible NO synthase (iNOS) were enhanced after cytokines addition; however, the presence of quercetin or naringenin could not suppress their expression. While cytokines induced MnSOD, quercetin or naringnin did not further enhance expression of this protective protein. In addition, the loss of mitochondria membrane potential (MMP) after cytokines treatment might be partially corrected with quercetin or naringenin. However, none of the phenolic compounds tested in this study reversed the blunted glucose-stimulated insulin secretion after cytokines treatment. These results suggest that quercetin or naringenin might possibly be able to protect β-cells from cytokines toxicity by enhancing cell survival through PI3-kinase pathway, independent of p-p38 MAPK or iNOS.